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® Substituted S^arbaxanllldothiazoles represented by the fonnula: 




O 

in 

0) 



Ul 



(II). 



wherein each R Is Independently halo, halomethyl, 1-hatoethyl, halomethoxy, 1-haloethoxy, halomethylthio, 
I'haloethylthlo. pentafluorosuHur. halomethylsuHinyl. 1-haloethylsulflnyl, halomethylsulfonyl or 1-haloethyl- 
sulfbnyl: Ri and Ri are Independently methyl, ethyl or halomethyl. provided that at least Ri or Rj Is 
halomethyl; and n Is an Integer from 1 to 5; and their agronomically acceptable salts, are useful as 
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SUBSTITUTED TH1AZ0LE3 AND THEIR USE AS FUNGICIDES 



Reld of the Invention 



The present invention relates to certain substituted 6-carfc)oxaniiidothlazoies and their use as fungicides. 

5 

Background of the Invention 



ro Various substituted carboxanilidothiazoles are Icnown in the art as fungicides. A known fungicide, 2- 
amlno*4-methyi-5-(carboxyanilido)thlazoie, is sold under the trademark Seedvax. European Patent Pubiica* 
tion 0.276.177 discloses certain N*0ndanyl) cartMxamido thiazoles as fungicides including 2-methyl-4- 
trifluoromethyl-5-(N-[1.1.3 trlmethylindan-4-yl]carboxamido) thlazole. However, there stiti Is a need in the art 
for fungicides which have the advantages of being safe on crops and efficacious at low application rates for 

75 cost savings and lower pesticide load on the environment. 



Summary of the invention 

20 

The present invention relates to certain substituted 5-carboxaniHdothiazoles and their use in the control 
of plant fungus diseases such as* for example Basidiomycetes. The carboxanilidothiazoles of the present 
Invention are substituted on the thlazole ring as follows (the sulfur atom being the Imposition): in the 2- 
position on the thlazole ring - a Ci-2 haloalkyl or a lower alkyi substituent preferably C1-.2 alkyi and most 

25 preferably a methyl substituent; (li) in the 4*position of the thlazole ring • a tower alkyi such as a Ct-2 alkyi 
or a Ci -2 haloalkyl. preferably halomethyl, more preferably perhalomethyl, most preferably trifluoromethyl. 
provided however the thlazole ring has at least one 0\ -2 haloalkyl substituent. preferably a halomethyl 
substituent. In the 2-positlon or the 4-po$ition and (ill) In the 5*position of the thiazole ring - a carboxanitido 
substituent uniquely having at least one electron withdrawing substituent on the phenyl ring preferably two 

30 to four electron withdrawing groups and most preferably, three to four electron withdrawing groups. The 
electron withdrawing groups are preferably selected from halo (preferably chloro. lodo or bromo). lower 
haloalkyl (preferably halo C1-2 alkyi, more preferably perhalomethyl or trifluoromethyl) or lower haloalkoxy 
(preferably halo C1-2 alkoxy. more preferably perhalomethoxy or trifluoromethoxy). Other suitable electron 
withdrawing ring substituents for compounds of the present invention include nitro. cyano. pentahalosutfur, 

95 preferably pentafluorosuifur, halomethylthio, haloethylthio. (Ci-2 alkyi or Ci-z haloalkyl) sulfinyl or (Ci-2 
alkyi or C1-2 haloalkyl) sulfonyl. Haloethyl. haloethoxy. haloethylthio, haloethylsulflnyl and haloethylsulfonyl 
electron withdrawing substituents preferably have at least one halo substituent on the 1 -carbon atom and 
most preferably two halo substituents on the 1*carbon atom. Preferably, electron withdrawing substituents 
are located In the ortho or para positions and most preferably in the ortho positions. Preferably the para 

40 substituent. if any. also has lipophilic character. Nitro and cyano substituents are not optimum as para 
substituents. ^ 

The open positions on the phenyl ring and the N atom of the carboxaniiido group may also be sub 
stituted by a variety of other substituents other than hydrido' which do not unacceptably interfere with the 
fungicidal activity of the molecule. Such substituents are preferably in the meta position and include lower 

45 aikyi, lower aikoxy, lower alkylthio. lower alkylcarbonyl. lower alkoxycarbonyl artd the like. Other types of 
suitable substituents will be known to those skilled in the art 

The degree of substitution on the phenyl ring of the cari^oxanilido group will vary from 1 to 5 but 
unstabte molecules such as those with trinitro substitution or tetra or penta iodo substitution are outside the 
scope of this invention. The compounds of the present invention have good funglcidai activity at low 

60 application rates, particuiariy on Basidiomycetes. and are generally safe to the environment including the 
host plant and animal life such as fish which the compounds may contact during use. A more thorough 
disclosure of the present invention is presented In detailed description which follows. 



Detailed Description 
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Tho present invention relates to certain substituted S-cartioxanllidothiazoles and their use in the control 
of plant fungus disease such as, for example Basldiomycetes such as Rhizoctonia, Sclerotium and 
9 Corticlum. 

A preferred embodiment of the unique class of 5-carboxaniIldothiazoles of the present Invention 
includes compounds represented by the Fonnula I and agronomlcally acceptable salts thereof: 

Formula I 

10 



IS 




"V* 

20 

wherein each R is Independently halo, halomethyl, 1-haloethyl, halomethoxy. 1-haIoethoxy, halomethylthio, 
1-haloethylthlo, pentafluorosulfur, halomethylsulfinyl, 1-haloethylsutflnyl. halomethylsulfonyl or 1-haloethyl- 
sulfonyl; Ri and R2 are independently methyl, ethyl, or halomethyl provided at least one of Ri or Hz is 

25 halomethyl, and n Is from l to 5. Preferably, R is selected from chloro, bromo, iodo, trihalomethyl, (most 
preferably trifluoromethyl) or trihalomethoxy (most preferably trifluoromethoxy). Preferably n is 2-5, more 
preferably n is 3-5 and most preferably n Is 3*4. The R substituents are preferably in the ortho and/or para 
positions and preferably both ortho positions have an R substituent. In one prefen-ed class of compounds, 
Ri is methyl and R2 is perhalomethyl and most preferably trifluoromethyl. In another preferred class of 

30 compounds, Ri and R2 are each perhalomethyl and most preferably trifluoromethyl. In another preferred 
class Ri Is difiuoromethyl and Ra Is trifluoromethyl 

The term "carboxanllldo" means CsHsNHCO-. The term "1-haloethyl" means C)(Jt\u -CXdHa^ • where 
X Is halo, c is 0-3 and d Is 1 or 2. The term "l-haloethoxy" means 1-haloethyl-O-. The term "1- 
haloethylsulfonyl" means l-haloethyl-SOa-. The term "lower alkyl" meane alkyl. 

36 Open positions on the phenyl ring of Formula I which do not have an R substituent may be substituted 
by other substituents which either enhance the activity of the molecule or do not unacceptably hinder the 
activity. Molecules having such substituents are contemplated as equivalents of the compounds claimed 
herein. Such substituents may Include nitro. cyano, tower alkylthio, Ci-a alkylsulfinyl. Ci-a alkylsulfonyl. 
lower allcyt, lower alkoxy, lower aikylcarisonyl or lower alkoxycarbonyl. 

40 Those skilled in the art will be able to select other types of suitable substituents. 

Another preferred embodiment of the unique class of 5-carboxanllidothiazoles of the present Invention 
includes compounds represented by the Formula II and agronomlcally acceptable salts thereof: 

/ Formula II 

45 — — 



X 



60 




CN, 



wherein X Is halo, trihalomethyl or trihalomethoxy; Y Is halo, trihalomethyl, trihalomethoxy. nitro or cyano; 
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each Z is independently halo, trihalomethyl, trlhalomethoxy, nitro or cyano; and n is 0 to 3. 

Preferably X. Y and Z are independently halo, trifluoromethyl or trifluoromethoxy, especially for a para Z 
substituent. Pretended halogens for X. Y and Z are chloro. bromo or iodo and n is preferably 1 or 1 

Open positions on the phenyl ring of Fomnuia II which do not have a Z substituent may be substituted 
5 by other substltuents which either enhance the activity of the molecule or do not unacceptably hinder the 
activity such as electronegative substltuents as described herein or substltuents such as lower alkyl, lower 
alkoxy, lower alkylthlo. tower alkylcarbonyl. or tower alkO}(ycarbonyl. Compounds having such substltuents 
are contemplated as equivalents of the compounds claimed herein. 

Another pretended embodiment of the unique class of Sicarboxanllidothiazotes of the present Invention 
10 includes compounds represented by the Formula III and agronomically acceptable salts thereof. 

Formula III 



20 




25 

wherein each A Is independently selected from halo, trifluoromethyl or trifluoromethoxy. A as halo is 
preferably chloro, bromo or Iodo. 

Open positions on the phenyl ring of Formula III may be substituted by other substltuents which either 
' enhance the activity of the molecule or do not unacceptably hinder the activity such as electronegative 
so substltuents as described herein or substltuents such as lower alkyl, lower alkoxy, lower alkylthlo. lower 
alkylcarbonyl or tower alkoxycart}onyl. Compounds having such substltuents are contemplated as equiv- 
alents of the compounds claimed herein. 

Another preferred embodiment of the unique ciass of 5-carix>xanjIldothlazoies of the^ present invention 
includes compounds represented by the Formula IV and agronomically acceptable salts thereof: 

35 

Formula IV 



40 



46 




60 wherein each B is independently halo, trifluoromethyl or trifluoromethoxy. B as halo Is preferably chloro, or 
bromo. 

The open position on the phenyl ring of Formula IV may be substituted by other substltuents which 
either enhance the activity of the molecule or do .not unacceptably hinder the activity such as elec* 
tronegative substltuents as described herein or a substltuents such as lower alkyl. tower alkoxy, lower 
65 alkylthlo. lower alkylcarbonyl or lower aikoxycarbonyl. Compounds having such substituents are con- 
templated as equivalents of the compounds claimed herein. 

Agronomically acceptabto salts of the present Invention include alkali, alkaline earth, add addition, base 
addition and alkylatlon salts. 
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The procedures described below depict suitable methods whereby the compounds of this invention 
may be prepared by Icnown chemical procedures from compounds which are l(nown (n the art and/or are 
readily available commercially. These procedures described below are merely iiiustrative and those skilled 
in the art will know a variety of other procedures suitable for use in making the compounds of the present 

5 invention. 

Compounds of the present invention can be prepared by reacting an appropriately substituted thiazole 
having a 5-carbonylchtoride substituent with an appropriately substituted aniline In suitable 5olvent($) at an 
elevated temperature. Suitable solvents include xylene, THF, toluene, chlorobenzene, coltidine, and 2,B-di-t- 
butyl-4-methyl pyridine. In some cases, acid acceptors such as tertiary amines and pyridines may be used 
10 to accelerate the rate of reaction. 

Appropriately substituted anilines are commercially available or may be prepared by standard chemical 
procedures. For example, halo substituted anilines can be prepared by halogenation of anilines using 
standard techniques. 

The thiazoies are conveniently prepared by reacting ethyl 4,4,4 trifluoro-2-chloroacetoacetate with 
15 thioacetamide In a suitable solvent, preferably DMF to form ethyl 2-methyl-4-trlfluoromethyl*5>thiazolecar- 
boxylate which can be converted into the corresponding acid chloride with sequential hydrolysis with base 
and reaction witii thionyl chloride. 

The 2-haloalkyl thiazoles are conveniently prepared by the following sequential reactions: (i) reacting a 
readily available amide with, for example, Lawesson*s reagent to yield the corresponding thioamide. The 
20 thioamide can be unstable and it Is generally best to store it cold and to utilize it within a few days; (11) 
reacting the thioamide with ethyl 4,4.4 trifluoromethyh2-chloroacetoacetate In a suitable solvent such as 
DMF or THF in the presence of a base such as sodium bicarbonate or potassium carbonate to fbrm the 
ethyl 2-haloalkyl-4-trifluoromethyl-6-thla20lef-carboxylate: and (lii) converting tiie above product to the acid 
chloride by a saponification with sodium hydroxide followed by reaction witii oxalyl chloride. 
25 The following Examples 1-2 are detailed descriptions of methods of preparation of certain compounds 
of the present Invention. These detailed preparations fall wiUiln tiie scope of, and sen/e to exemplify, the 
more generally described methods of preparation set forth above. These Examples are presented for 
illusuatlve purposes only and are not intended as a restriction on the scope of tiie invention. 

30 

Example 1 



3$ 



40 




2-metiiyl-4*trlfluoromethyl-5-(2\6'Kiibromo-4'*trlfluorommhoxycarboxanilldo)tiiiaz^^ 

(a) 21 .8g (0.1 mole) of etiiyl 4.4,4, trifluoro-2-chloro*acetoacetate was combined witii 7.S g (0.1 mole) of 
tiiloacetamide In 200 ml of DMF and refluxed overnight The mixture was then mixed with water and 
extracted with etiier. The ettier extracts were washed witii water and brine, dried over magnesium sulfate, 
filtered tiirough silica gel, rotovapped and distilled (Kugelrohr) to provide 9.0g (38%) of a yellow-brown 
solid, 2-methyl-4-trifluoromethyl5-ethoxycarbonyl ttiiazole. 

^) 9.0g (0.038 mole) of the ester of step (a) was stirred overnight witii l.6g (0.04 mole) of sodium 
hydroxide In 60 ml of water. This mixture was cooled with Ice water and 10% HCi was added dropwise until 
pH of 1, This mixture was extracted wltti etiier. The ether was washed witii water and brine, dried over 
magnesium sulfate and rotovapped to give 7^ (93.5%) of a white solid 2-mettiyM-trifluorometfiyl-5- 
tiiiazole cariDOxyllc acid. 

(c) 7.5g (.0355 mole) of tiie product of step (b) was combined and heated overnight witfi 30 ml of 
thionyl chloride. The mixture was cooled, rotovapped to remove excess thionyl chloride and distilled 
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10 



(Kugelrohr) to give 69 (61%) of a* yellow oil, 2-methyl -4-trifluoromethyt-5-chlorocarbonyl thiazole b.p. 50* 
52'Cat(0.05torr). 

(d) 8,85g (O.OS mote) of 4'trlfluoromethoxy aniline was combined with 8.4g of (0.10 mole) of sodium 
acetate. 90 mi of glacial acetic acid and 16g (0.10 mole) of bromine and heated at 60* C for 2 hours. 

The mixture was stirred at room temperature overnight. Water was added to the mixture and the 
mixture was filtered to give 16.0g of an off*whlte crystalline solid mp. 6&*67*C, 2.6 dibromo-4- 
trifluororhethoxy aniline. 

(e) 2.07g (0.009 mole) of the product of step c was combined with 2.68g (0.008 mole) of the product of 
step (d) In 100 ml of xylenes and refluxed for 24 hours. The mixture was then extracted sequentially with 
10% HCI and water, dried over magnesium sulfate and concentrated under a vacuum to give a solid. The 
solid was recrystalllzed from ethyl acetate/cyclohexane to give a 2.54g (53%) of a white solid m.p. 172- 
173' C. 



}5 
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Elemental Analysis for Ci9H6N302S 




FeBra 








C 


H 


N 


Calculated 


29.57 


1.15 


5.30 


Found 


29.50 


1.15 


5.26 



25 



Example 2 



30 



35 



Br 



NO, 



40 



49 



2*Methyl-4-trlfluoromethyl-5-(2 A .6 -tribromo-3 •nltrocarboxanilido) thiazole. 

(a) 6.9g (0.05 mole) of m-nitroanillne, 12.6g (0.15 mole) of sodium acetate. 24.0g (0.15 mole) of bromine 
In 120 mi of glacial acetic acid were heated to reflux for 6 hours. The mixture was then added to water and 
filtered to give 15.1 g of a pale yellow solid 2,4,6 tribromo-3-nltroanlline m.p. 101-103* C. 

(b) 3.75g (0.008 mole) oif the product of step a was combined with 2.3g (0.01 mole) of 2*methyl«4- 
trifluoromethyl-5-chlorocarbonyl tfilazole and 2.05g (0.01 mole) of 2,6 dl-t-butyi-4-methyl pyridine and 
heated with stining for 2 hours. The mixture was then dissolved in ethyl acetate, extracted with 10% HCI 
and water, dried over l\4gS04 and rotovapped to remove the ethyl acetate. The solid was recrystalllzed from 
ethyl acetate/hexanes to give 3.5g (77%) of a tan solid m.p. 244-246* 0. 



60 



69 



Elemental Analysis for 




C12 


HsNaOaSFaBra 






C 


H 


N 


Calculated 


25.38 


0.89 


7.40 


Found 


25.46 


a92 


7.37 
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Using procedures similar to those set out in detail above, further connpounds of the present Invention 
were prepared and are shown in the following Table I. 



£x 


Ntmi 


Structnrt 


3 


S*thiuoUc4rbox4midt, 2«methy^N* 
(p«ntafluoroph0nyl)<4«(trifluoromethyl)- 

MP: HLO-lllO aO: 


F 

F 1 0 

F CHj 


4 


S-thiuoltctrboxtmidt, 3-muhyl»N*(3,4> 
trtelUeroplitayl)*4-(irifliioromtthyl)* 

MP: H7.0.160.0 aO: 


JL « 

C^^NH-C 1 1 CF, 

cr \i T 

CHj 


6 


5«tbiuolfcirboxtin»c, N«(3,i*dioronio*6* 
nitrophinyl)<*3«methyl*4-((rifl«orom«thyl)* * 

MP: 303.0-)O4.0 oD: 


1? 

FjC 1 1 C-NH— 1 

Y 0,/ 

CH, * 






5«t]iiuoieetfboxiiiiidt, N-(3,4^ieB]or>^ 
nitrophtayl)-3-intUiyl-4-(triluoroinethyl)* 

MP: ie7»0>l69.0 aD: 


F,C 1 1 C-NH—i 




7 


9*(iuvoiv6ViNiM(uiiiaV| n*^««oroini^^€aion>'^ 
aUropKeayl)«3*initkyM>(trifiaoromcthyi)» 

MP: 160.0-161.0 aO: 


Fj C— I— p-C-NH— 

Y 0./ 

CHj » 




8 


S*(Uiio]fearbe«%mUf» S-mcthyl-N- 
(p«Biaeklofophtayl)^(lriltiefomtthyl)» 

MP: 330.0^961.0 aD: 


V c/ 

CH, 


CI 
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CPU 


Ntint 


Stmtaft 


9 


5*thiuolM4rboxuiiide, N«{2,6«dibromo>4«cUor>S« 

(trifiuoromethyl)phtnyl|«3«methyl«4> 

(trifluoremttbyl)* 

MP: 188.0*190.0 aD: 


CM, 


10 


S-thiuoItetrbexMiiidf, 3-int(hyl-N-(2,4,6- 
tribrom>8-cyaaopheayl)-4-((riiuorofflithyl)» 

MP: 2S2.O-3S4.0 aOs 


My' 
CH 


I 


a 


5-thitsoleeirboxftmidt| 

N-|3,6-dibrom>4-(trifluoromtthyl)]>h«Byl|*S- 

methyU4*(trifiuoroin«thyl)* 

MP: 190.0>193.0 oD: 


F,c-i-n 

CH 


Br \r, 

s 




5*thiuolK«rboximidt, N-(4,0-dibromo-2-eyAno-ft* 
fluorophtayl)*2*infthy]*i»(triflQorome(byl)« 

MP: 188.0-185.0 oD: 


0 F 

CH, 


IS 


5-tbiuo]Kftrbox%iiiidf, 

N-[2-cblor>4*(trifluoromctbyl)*6*nitrepbmyl]«3- 
mcthyI*4-(triflvorointtbyi)« 

MP: 179.(^181.0 aD: 


V C/^CF, 
CH, 


ti 


S-tUuoltctfboxamldt, 3*m«t&yl«N-(S,4,^ 
tribromepbtaylH-(triiltionmtibyl)- 

MP: M8.0.tl0.0 aD: 


F , C 1 1 C-NH— |>k 
CH, 
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Ex 

C?i 


Ntmt 


Slncloft 


IS 


S-thittoItetrbox&midc, N«(2,^dUUor^4- 
iodophtnyl)-3-metbyl"4-(trifluorom«(hyi)* 

MP: 197.0*109.0 aO: 


1 W 1 • 

CH, 


le 


S-thiuolecarboxtmidt, N«{3,4-dilrom^^ 
eytaoph<ayl)«2«methyl*4*(triltterom«ihyl)« 

MP: 183.0-164.0 bD; 


r , C 1 1 C-NH— 1^ 

1 or 91 

CH, 


17 


5«ihiuolc€tfboximid«, 

N*[2*bromo-6-Bitr^4*(trifluoroffltthyl)pbfByl]«3* 
me(hyl*4«(tn8Boromethyl)* 

MP: 196.0-197.0 bD; 


CH, ' 


18 


5*thiuolec«rboxunidt, 

N«[2,4«dibromo^(tnflaoromethyl)pbcByl]*8> 

metbyl*4*(tri8uorom«thyl)* 

MP: 202.0-304.0 bD: 


CH, 


19 


5-tbitiolKftrboxamid«, 3-m«tbyl-N-(3|8i8t^ 
tftrtcbloropbfayt]-4-((rifluoromttbyl)* 

MP; 3S3.0-8S4.0 bD: 


CH, CI 


80 


S*(UiSQlccarbex«taudt| N-(3>bromo-4- 
iodopbtByl)*^lBcihyl>4-(triSBmm•ibyl)- 

MP: 331.0^338.0 tOi 


f , c 1— 1 c-itt-r>> 

CH, 
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Ex 

CP4 



31 



Nwit 



5-thiuolecftrbox4midi, N«(3»Wibrom^8,6» 
diey»noph«Dyl)-^methyt•4-((rifl^oroln•thyl)• 



S(raetuf 



MP: 311.0-31S.O 



CH, CmH 



33 



5-thiuoltct/boxunidt, 

N*|3,6-dichloro-4*((riftitorom«tby))pheayl|«3* 

m9thyK4-(tnivoromfthyl)« 



CI 



MP: 163.0ii03.0 



bD: 



CH, 



33 



S«i!iiuoIcc«rboxuiiide, N«(3*ftcttyM,6> 
dibromophenyl)*3*m9tiiyl*4*(tH9«oromtthyl)* 



MP: i«4.o-iee.o 



C-CH, 

r,C-p-j-C-NH-A 



CM, 



34 



S-tUuolecvboxamide, 

N•(3,0•dicUer»'4•(trilaororoMhos)r)pbrayll•^ 

m«tb]rl>4*(triflMi«m«tbyl)> 



MP: ltl.M$10 



oD: 



CH, 



cr ^o-cr 



36 



S^Uuoiecarboxwidt, 3^tbyl-N-(3,4,^ 
trichloropbfftyl)*4-(t?iliioronifthyl)- 



MP: 137.0-130.0 



CH,— CHj 



36 



5*tbiuoltetrboxftmMf, N-(4*btomo»3> 
dicy«aophtnyl)*3-mtihyM*(lrifliiozoiiit(byl)- 



MP: 3I7.0>319.0 



CH. 



10 



EP0 371 960 A2 







Stneiwf 


2T 


5-thiuolecarbox«mide, 4*(dUI«orome(hyl)<2- 
methyl-N-(2,4,6»tribfoinoph«nyl). > 

MP: lM.0-ie5.0 nD: 




26 


$.thiuolec«rboximidft 

N-|2,6-aibromo-i-(triltterom«t)ioxy)pk«ftyl|^ 
(dMttoromftbyl)•^mttbyl• 

MP* 160.(V163.0 aD: 




29 


|3,5^ibrom^4*[||^mttbyl*4*(tnlaoromnbyl)-$- 
tbiuo1yl|e4rboayl|uniaoIpb«iiyl|peat&itter> 

MP* 174.(V176.0 aD: 




SO 


S.tbiuolccirbox»iiiidt, N*(3,4.e.trieUoropbiayl)« 
2>bU(iri6aoromttbyl)- 

MP: lM.0-181.0 bD: 


Cf, 


91 


5*tbiuole«4rbM«midt, N-(p«aueblorapbtByl)*3,i- 
bii (thtaoromt tbyl)» 

MP: 280.0-281.0 aD: 


CF% CI 


83 


5.tbUiol«eftrbox^dt, N*(3,4,e^bioni0pbttyl)* 
3>Ui(trilaofemffthyl)- 

MP: 304.0^305.0 &D: 


r,c 1— 1 c-whY^ 
cr, 



11 



EP0371 950 A2 



CP i 




Stnctttie 


33 


5-thiaxolec«rbox%midc, N«(p«At48uorophtByl)»3,4- 
bU(tri&aoromtthyl)* 

MP: 148.0-145.0 nO: 


Cf, F 


U 


5*thiuoitcwbox«midev N-[3,Mibromo-4- 
(trifluoromethoxy)ph«ayl]*3,4-biB(trifliioromtihyl)* 

MP: 167.0-108.3 bD: 






5- chiuolectrboxtmidc, 3-(diflQoromethyl)*N»(3,4t* 

6- tribremopbenyl)-4*(irifliioramtthyl)« 

MP: 313.0-317.0 bD: 


CFj— H 


so 


S-thiuoltcftrboxunidt, 

N«|3,6-dibrom^4-(tri3iiorom8tbQxy)phtoyl|*3* 
(d^aorointtbyI)-4-(trifliioroiDtthyl)« 

MP: 196.0-191.0 bD: 


CFf-M ' 


37 


5-tUuoleetfbo3c«mldt, 4-m«thyl-N-(3,4,^ 
(ribromophtByl)-3-(trifltteromtthyl)» 

MP: 300.0-301.0 bD: 


T Bf/^Br 
CF, 


36 


5«thiMolKttbox«midfi 

N-|3,Mibrom>4*(Ui3oorem«tboxy)pk«ayl]^ 
metbyl-3*((iiflaoromeihyl)* 

MP: 163.0>169.0 aO: 


CF, 
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10 



IS 



20 



Ex 

CP* 


Ntme 


Stntetoit 


39 


5-thiaxol«cubox4midei 3-(diflttoromtthyl)»4* 
methyl*N«(2,4,e-tribforoophtByl)- 

MP: 186.0-189.0 nD: 




40 


5«tki&toItctrbox%midfi 

N<'|3>dibromoi4-(trMaotometbexy)phwyl|*S- 
(dUiiorom«tbyl)4*mfl(byU 

MP: 150.0-181.0 nD: 


cr,-H 
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Pffmary Test For Activity On Rice Sheath Blight 



The Rhizoctonia soiani is cultured on rice grain inoculum at room temperature In darkness in the 
laboratory. Inoculum is prepared by mixing one part rice grain, one part chopped rice grain and one part 
water. The mixture is autociaved twice before use. Scierotia are added to each flask and the inoculum is 
ready for use when mycella of Rhizoctonia soiani have ramified throughout the medium and new scierotia 
have formed (generally In about four to elght'weefo). 

Rice plant seeds, 16-18, are planted In the center of a 7.62 cm square pot and covered with steam 
sterilized soil (silt loan, rediearth and osmocote). The pots are placed In greenhouse at 25-30 *C and with 
14 hours of lighting. In about 11-15 days the plants are in the second to third leaf stage and ready for 
testing. 

The test compounds are diluted to 1% by weight solution In acetone. Prior to application, the test 
solutions are prepared in concentrations of 0.5; 0.1 and 0.02mg/hnl having a formulation of 40% acetone, 
0.4% Tween-20 and 59.6% water. 

Plants are sprayed at the second to third leaf stage. Two ml of the formulation Is drenched onto the soil 
of the pot. approximately 1.5 ml/pot 1$ then foliarly applied using a "Deviibiss 152" atomizer. The atomizer 
Is rinsed with acetone between treatments. 

The rice plants are allowed to air dry at room temperature before being returned to the greenhouse. 
The pots are placed into a specially fabricated plastic flood tray. There are no drain holes in the trays so 
water is retained in the system. 

All pots are kept in the flood trays, which are filled with water to the soil line before inoculation. Two 
days later, approximately 2 grams of the inoculum Is applied to each pot at the base of the clump of rice. 
The trays are then placed into a dark growth room at 100% relative humidity and 25* C. After at least 24 
hours of darkness, the lights are turned onto a 12 hour light cycle. The plants are left undisturbed for 4 to 7 
days and then rated for disease control. Disease control is assessed on the presence and severity of 
Sheath Blight lesions as compared to control pots. One rating for each treatment (four pots) is taken. 

The following rating scale is used: 

0 « No activity 

1 = Low activity 

2 B Moderate activity 

3 ° High activity 

Table 11 summarizes the results of tests conducted to determine the fungiddai activity of the 
compounds of this invention. 
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TABLE II 

Concentration of Activity 

Example Test Soln(mq/tel) Rating 

1 0.5/0.1/0.02 3/3/2 

2. 0.5/0.1/0.02 3/2/2 

4 O.S/0.1/0.02 3/2/1* 

8 0.5/0.1/0.02 3/3/3 

10 0.5/0.1/0.02 3/3/3 

11 0.5/0.1/0.02 3/3/0 

14 0.5/0.1/0.02 2.66V3/3 

15 0.5/0. I/O .02 . 1 , 66V1V0 

16 0.5/0.1/0.02 3/2/3 

17 0.5/0.1/0.02 1.5V1/0 

19 0.5/0.1/0,02 3/3/3 

20 0.5/0.1/0.02 3V3V1.5* 

21 0.5/0.1/0.02 O/l/O 

22 0.1/0.02 3/3 

23 0.5/0.1/0.02 3/3/3 

* average of 2 or oore teat replications 
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TABLE II Continued 

Concentration of Activity 

Example Test soln(mo/mH Rating 

24 0.5/O.X/0.02 3/3/2 

27 0.5/0.1/0.02 3/1/0 

28 0.5/0.1/0.02 3/2/0 

29 0.5/0.1/0.02 3/0/0 

30 0.5/0.1/0.02 3/3/0 

31 0.5/0.1/0.02 1/1/1 

32 0.5/0.1/0.02 3/3/1 

33 0.5/0.1/0.02 + 

34 0.5/0.1/0.02 3/3/1 

35 0.5/0.1/0.02 2/2/2 

36 0.5/0.1/0.02 3/3/3 

37 0.5/0.1/0.02 3/3/3 

38 0.5/0.1/0.02 3/2/2 

39 0.5/0,1/0.02 3/2/2 

40 0.5/0.1/0.02 3/3/2 



phytotoxlcity 
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Advance Testing For Activity On Rice Sheath Biight 

The host seeds are planted and R. solani Is cultured as previously described. The plants are inoculated 
at the three leaf stage. To Inoculate the plants, the Inoculum is removed from the flasks, broken .into small 
bits or individual grains and a small amount (1 cm^) is added to the base of each clump of rice plants. After 
10 inoculation, the plants are moved to a dark growth room set for fog and 25C. Lights are returned to a 12 
hour day/night cycle after 24 hours of darkness. 

The test solutions are prepared In the same manner as In the primary test. 

For foliar application, the plants are sprayed when the third leaf is fully expanded but the fourth leaf has 
not emerged. The surface of all pots is covered with a layer of vermicultte before chemical application- 

75 which is removed Immediately after application for all foliar spray tests. Compounds are applied using a 
OeViibiss air-brush sprayer. Two mi/pot volume is applied which is enough to cover all surfaces of the 
plants to wetness but not enough to cause the material to drip from the leaves. Plants are moved to the 
drying room after spraying (very, low light conditions) and after 3-4 hours are moved to the greenhouse 
bench. If plants are planted on day ''O". then typically the chemical Is applied on day 14. and pathogen 

20 Inoculation occurs on day 16. Evaluation of disease will be made on day 26 to 30. Disease is evaluated by 
estimating the amount of stem tissue that is covered by symptoms; water soatcing, chlorosis and necrosis 
and converted to a percent control as compared to the fomnulation treated check. 

The protocol for the soil drench protective test is identical to that of the foliar protectant test except for 
the method of applying the chemical. Chemical test solutions are prepared and are applied to the soil 

25 surface with a pipette (1 mi/pot). Plants are moved to the greenhouse within 30 minutes of treatment Plants 
are watered immediately with sufficient water to fill the top of the pot and kept for 2 days with the soil 
saturated. Inoculation, incubation and evaluation are made on the same schedule and in the same manner 
as the foliar protectant test. 

Table 111 summarizes the results of tests conducted to determine the fungicidal activity of the 

so compounds of this Invention. 



35 



40 



i 

46 



50 



65 



16 



EP0 371 950 A2 



TABLE III 



Concentration % of 

Example Test of Test Solution* Control 



1 


Foliar 


0.1 


98 














0.02 


59+ 






0.01 


32+ 




soil 


1.00 


67 






Q»20 


3 / 


2 


Foliar 


0.1 


87 






f\ AC 
U • UD 








0.02 


84 






0.01 


64 




90*X 


X • Uv 


« / 






0.20 


8 


3 


Foliar 


0.1 


15 






0.02 


3 


4 


Foliar 


0.05 


29* 






0 02 


17 






0.01 


15 


5 


Foliar 


0.1 


58 






0.02 


6 


6 


Foliar 


0.1 


15 






0.02 


15 


7 


Foliar 


0.5 


94 






0.1 


72 






0.02 


27 




Soil 


1.00 


85 






0.20 


10 






0.04 


23 


8 


Foliar 


0.5 


100 






0.1 


100 






0.08 


98 






0.02 


97+ 






0.01 


86 






0.002 


71 



* Foliar Is mg/ml - soil drench is mg/pot 
+ Average of 2 or more teats 
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TABLE III 
Continued 

concentration % of 
Example Test Of Teat Solution * Control 

8 soil 1.00 39 

0.20 65 

0.04 -1 

9 Foliar 0.02 99 

O.Ol 93 

0.002 95 

Soil 0.04 41 

0.02 11 



.10 Foliar 0.1 93 

0.05 98 

0.02 65 

0.01 45 

soil 1.00 38 

0.-20 18 

11 iFoliar 0.5 99 

0.1 90 

0.02 43 

Soil 1.00 71 

0.20 57 

0.04 8 

12 Foliar O.l 42. 

0:02 30 

13 Foliar 0.02 21 

0.01 6 

14 Foliar 0.5 91 

0.1 93 

0.05 70 

0.02 10 

0.01 20 

16 Foliar 0.1 84 

0.02 24 

1.00 58 

0.20 20 



* Foliar is ttg/nl - soil drench is mg/^ot 
••■ average of 2 or aere tests 
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TABLE III 
Continued 

Concentration % of 

Example Test Of Test Solution* Control 

17 Foliar 0.1 81 

0.02 38 

18 Foliar 0.02 71 

0.01 30 



19 Foliar 0.5 100 

0.01 72 

0.02 96 

0.005 44 

Soil 1.00 18 

O.jZO 11 

0.04 -3 

20 Foliar 0.5 100 

0.1 97 

0.02 41 

0.005 13 

Soil 1.00 36 

0.20 12 

0.04 13 

24 Foliar 0.5 lOO 

0.1 97 

0.02 59 

soil 1.00 91 

0.20 52 

0.04 26 

25 Foliar 1.0 87 

0.5 32 

0.1 8 

Soil 2.0 23 

1.0 12 

26 Foliar 0.5 72 

O.l 66 

0.02 40 

soil 2.0 0 

1.0 60 
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TABLE III 
Continued 







Concentration 


% Of 


Exeunole 


Test 


Of Test Solution* 


Control 


30 


Foliar 


0.5 


98 






0,1 


64 






0.02 


20 




soil 


1.00 


75 






0.20 


73 






0.04 


27 


31 


Foliar 


O.S 


83 






0.1 


87 






0.02 


63 




soil 


1.00 


40 






0.20 


47 






0.04 


28 


32 


Foliar 


0,5 


99 






0.1 


100 






0.02 


79 




Soil 


1.00 


49 






0.20 


20 






0.04 


28 


34 


Foliar 


0.5 


99 






0.1 


96 






0.02 


54 




soil 


' 1 > 00 


Q / 






0.20 


69 






0.04 


14 


36 


Foliar 


0.1 


100 






0.02 


97 




Soil 


1.00 


84 






0.20 


71 


37 


Foliar 


0.5 


100 






0.1 


96+ 






0.02 


68+ 




soil 


1.00 


25+ 






0.20 


16+ 






0.04 


12 


38 


Foliar 


0.1 


85 






0.02 


25 




soil 


1.00 


48 






0.20 


-4 
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TABLE III 
Continued 



Concentration % of 

Example Test Of Test Solution* Control 



39 Foliar 0.1 87 

0.02 30 

Soil 1.00 21 

0.20 21 

40 Foliar 0.1 95 

0.02 21 

Soil 1.00 70 

0.20 21 



/ 



* Foliar is mg/ml - soil drench is mg/pot 
> Average of 2 or more tests 
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Test For Activity On Brovyn Patch 



Creeping bentgrass was grown in greenhouse in 12.7 cm diameter plastic pots for a period of 6 weel($. 

One day prior to test initiation the turf was mowed to approximately one inch In height The test compounds 
were formulated as flowabies. The formulated materiats were dissolved In appropriate amount of water to 
10 give final test solutions having concentrations of 1 , 0^ and 0.04 mg/ml of active Ingredient. 

Four pots or replicates were used for each treatment with each test pot receiving 5 ml of test solution. 
Treatments were applied to turf foliage usirtg DeViibisa type sprayer. Pots were placed in growth chamber 
at 280. 95% humidity and 12 hours lighting at 400 uE/meter square. 

The test . pathogen Rhizoctonia soianl was cultured on sterilized sorghum seed three weelcs prior to test 
15 initiation. Two days after chemical treatment pots were inoculated by placing ten Rhizoctonia Infested 
sorghum seed in each pot. Inoculated pots were returned to growth chamber and daylength was reduced to 
8 hours to encourage f^izoctonia infestion and brown patch symptoms. 

Ten days after inoculation, test pots were removed from growth chamber and evaluated for disease and 
phytotoxicity. The percent Rhizoctonia brown patch infection was evaluated in each pot 
20 The test results are shown in Table IV. 

TABLE IV 



25 



EXAI^PLE 


CONCENTRATION OF 
TEST SOLUTION (mg/ml) 


% CONTROL 


1 


1 


94 




0.2 


87 




0.04 


59 


2 


1 


81 




0.2 


49 




0.04 


0 


9 


1 


97 




0.2 


94 




0.04 


78 


19 


1 


66 




0.2 


50 




0.04 


0 



Greenhouse Test For Activity on Peanut white Mold 



The test pathogen Sclerotium roifsli was cultured on sterilized oat seed f6r 21 days. The fungus/oat 
seed mixture was removed from culture flasks, air dried for 3 days, and then stored at room temperature 
until use (witiiin 30 days). Following laboratory procedures set forth above peanut plants are each grown In 
7.62 cm square pots for a period of 12*14 days. Then two mi solution of the test compound in acetone, 
water and Tween 20 are applied to the lower stem, fbitage and soil surface of each pot After twenty four 
hours, two grams of oat seed inoculum Is placed over the soil surface of each pot Pots are then incubated 
for 10 days in a growth chamber at 25-28*0. 100% humidity with 12 hour Iight^l2 hour dark photoperiod. 
The degree of disease for each plant was evaluated and rated as follows: 

1. No disease 

2. Slight disease • slight mycelium • no lesion 

3. Moderate disease • mycelium' and small lesion 

4. Moderate/heavy disease - mycelium and lesion 

5. Heavy disease • plant collapse from disease 
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TABLE V 



10 



16 



20 



One rating for each treatment (four pots) is taken. 


Example 


Amount of Test 


Activity Rating 




Compound (mg/pot) 




1 


1/.2/.04 


1.0/1,0/2.0 


2 


1/.2/.04 


1.0/2.5/4.0 


3 


1/.2/.04 


1.0/3.5/4.0 


4 


1/.2/.04 


1.0/2.25^^5 


8 


1A2/.04 


2.0/2.25/4.0 


11 


1/.2/,04 


1.25/1.0/1.5 


12 


1/.2/.04 


2.75/4.5/4.75 


28 


1/.2/.04 


1.0/1.75/4.25 


34 


1/,2/.04 


1.0/1.0/2,75 


38 


1/^.04 


1.5/1.0ffi,25 


Example 10 of EPO Publication 0.276.277 




2.8/2.94/4.68- 



' Average of 2 or more test replications 



As can be seen from the data above* the compounds of the present invention have good fungicidal 
activity. Certain of the compounds of the present invention have high fungicidal activity (Examples 1. 2, 8. 
19 and 36) at tow application rates for resulting cost savings and lower pesticide toad on the environment 
The compounds of the present invention generally exhibit good fungicide control with no or only mild 
transient plant injury. The compounds also exhibit safety to animals such as fish which may be contacted 
during use of the compounds. 

The fungicidal compositions of this invention, Including concentrates which require dilution prior to 
application, may contain at least one active ingredient and an adjuvant In liquid or solid form. The 
compositions are prepared by admixing the active ingredient with an adjuvant including diluents, extenders, 
earners, and conditioning agents to provide compositions in tiie form of finely-divided particulate solids, 
granules, pellets, solutions, dispersions or emulsions. Thus, it is believed that the active ingredient could be 
used with an adjuvant such as a finely-divided solid, a liquid of organic origin, water, a wetting agent, a 
dispersing agent, an emulsifying agent or any suitable combination of these. 

Suitable wetting agents include alkyi benzene and alkyi naphttialene sulfbnates. sulfated fatty alcohols, 
amines or acid amides, long chain acid esters of sodium isothionate. esters of sodium sulfosucclnate, 
sulfated or sulfonated fatty acid esters, petroleum sulfonates, sulfonated vegetable oils, ditertlary acetylenic 
glycols, polyoxyetiiyiene derivatives of alkylphenols (particularly isooctyl phenol and nonyiphenol) and 
polyoxyetiiylene derivatives of the mono-higher fatty acid esters of hexltol anhydrides (e.g*. sorbitan). 

Suitable dispersants are methyl, cellutose. polyvinyl alcohol, sodium lignin sulfonates, polymeric alkyi 
naphthalene sulfonates, sodium naphthalene sulfonate, polymethylene bisnaphthalene sulfonate and 
polyetiiyleneoxide-potypropyteneoxide copolymers. 

Wettable powders are water-dispersible compositions containing one or more active ingredients, an 
inert solid extender and one of more wetting and dispersing agents. The inert solid extenders are usually of 
mineral origin such as the natural clays, dlatomaceous earth and synthetic minerals derived from silica and 
the like. Examples of such extenders Include kaolinites, attapulgite clay and synthetic magnesium silicate. 
The wettable powders compositions of this Invention usually contain from above 0.5 to 60 parts (preferably 
from 5-20 parts) of active ingredient, from about 0.25 to 25 parts (preferably M5 parts) of wetting agent 
from about 0.25 to 25 parts (preferably 1.0*15 parte) of dlspersant and from 5 to about 95 parts (preferably 
5-50 parts) of inert solid extender, all parts being by weight of tiie total composition. Where required, from 
about 0.1 to 2.0 parts of the solid inert extender can be replaced by a oonroslon inhibitor or anti-foaming 
agent or both. 

Other fonnulations include dust concentrates comprising from 0.1 to 60% by weight of tiie active 
ingredient on a sultabie extender: tiiese dusts may be diluted for application at concentrations wKhln the 
range of from about 0.M0% by weight 

Aqueous suspensions or emulsions may be prepared by stirring a nonaqueous solution of a water- 
Insoluble activa ingredient and an emulslfication agent with water until uniform and then homogenizing to 
give stable emulsion of very flnely-divlded particles. The resulting concentrated aqueous suspension is 
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characterized by its extremely small particle size, so that when diluted and sprayed, coverage is very 
uniform. Suitable concentrations of these formulations contain from about 0.1-60% preferably 5-50% by 
weight of active ingredient, the upper limit being detemiined by the solubility limit of active ingredient in the 
solvent. 

5 Concentrates are usually solutions of active ingredient In water^lmmlscible or partially water-lmmlsclble 
solvents together with a surface active agent. Suitable solvents for the active Ingredient of this Invention 
Include dimethylformamlde. dimethylsulfoxide, N-methylpyrroIidone, hydrocarbons, and water-lmmlscibie 
ethers, esters, or ketones. However, other high strength liquid concentrates may be formulated by 
dissolving the active ingredient in a solvent then diluting, e.g.. with kerosene, to spray concentration. 

w The concentrate compositions herein generally contain from" about 0.1 to 95 parts (preferably 5-60 
parts) active ingredient, about 0.25 to 50 parts (preferably 1-25 parts) surface active agent and where 
required about 4 to 94 parts solvent, all parts being by weight based on the total weight of emulsifiabte oil. 

Granules are physically stable particulate compositions comprising active ingredient adhering to or 
distributed through a basic matrix of an Inert, finely-divided particulate extender. In order to aid leaching of 

75 the active ingredient from the particulate extender, a surface active agent such as those listed hereinbefore 
can be present in the composition. Natural clays, pyrophyilltes. iltite. and vermlcuilte are examples of 
operable classes of particulate mineral extenders. The prefen^ed extenders are the porous, absorptive, 
preformed particles such as preformed and screened particulate attapulglte or heat expanded, particulate 
vermiculite and tfie finely-divided clays such as kaolin clays, hydrated attapulglte or bentonitic clays. These 

20 extenders are sprayed or blended with the active ingredient to form the herblcldal granules. 

The granular compositions of tills invention may contain from about 0.1 to about 30 parts by weight of 
active Ingredient per 100 parts by weight Of clay and 0 to about 5 parts by weight of surface active agent 
per 100 parts by weight of particulate clay. 

Suitable types of formulations are emuislfiabie concentrates, flowabtes, wettable powders, dusts and 

25 granules. A suitable fiowabie fomnulalon (3lb/gai) (0.35 kg/I) Is as foltows: 



INGREDIENTS 


%BYWQT 


Compound of Example 9 


31.14 


Xanthan gum 


1.25 


block copolymers of propylene oxide and ethylene oxide 


2.50 


magnesium aluminum silicate 


1.00 


lignosulfonate dispersant 


2.00 


defoamer 


0.25 


water 


61.86 




100.U0 



The compounds of the present Invention generally appear to show the greatest activity when applied as 
a foliar spray. 

• The compositions of tills invention can also contain otfier addltaments. for example, otiier fungicides, 
fertilizers, insecticides, herbicides, otiier pesticides, safeners and the like used as adjuvants or In combina- 
tion wiUi any of tiie above described adjuvants. Fungicides useful In combination witii the active ingredients 
of this Invention included, for example, 
Trfcyclazole 
Pyroqullon 
Chlorotiialonil 
Triadlmenol 
' Fenproplmorph 
Carbendazim 
Triadlmefon • 
Rusilazol 
Metalaxyl 

Otiier suitable fungicides will be known to those skilled In the art 

When operating In accordance with ttie present Invention, effective amounts of the compounds of tills 
invention are applied^ to tiie fdllage or vegetative propagules or may be incorporated Into the soil or water 
around tiie foliage In any convenient fashion. The application of liquid and particulate solid compositions to 
ttie soil can be canrled out by conventional methods. e.g., power dusters; boom and hand sprayers and 
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spray dusters. The compositions can also be applied from airplanes as a dust or a spray because of their 
effectiveness at low dosages. 

The exact amount of active Ingredient to be employed is dependent upon various factors, including the 
plant species and stage of development of plants and disease, the type and condition of soli, the amount of 

5 rainfall and the specific compounds employed. In selective foliar application a dosage of from about 30 to 
about 500 g/ha preferably from about 60 to about 250 g/ha, is usually employed. In soil applications a 
dosage of from about 100 to about 1000 g/ha, preferably from about 250 to about 500 g/ha is usually 
employed. Ijower or higher rates may be required in some instances. One sidlled in the art can readily 
determine from this specification, including the above examples, the optimum rate to be applied in any 

10 particular case. 

Although the invention Is described with respect to specific modifications, the details thereof are not to 
be construed as limitations, for it will be apparent that various embodiments, changes and modifications 
may be resorted to without departing from the spirit and scope thereof and It Is understood that such 
equivalent embodiments are intended to be included within the scope of this Invention. 
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Claims 

1. A compound represented by the formula: 



0 



"V' 

•< 

wherein each R Is Independently halo, halomethyl. l-haloethyl, halomethoxy. 1-haloethoxy, halomethyithio. 
1-haloethylthio, pentafiuorosulfur, halomethylsulfinyl, 1-haloelhylsulflnyl, haiomethylsulfonyl or 1-haIoethyl- 
sulfonyl; Ri and Ra are independently methyl, ethyl or halomethyl, provided that at least Ri or R2 is 
halomethyl; and n Is an Integer from 1 to 5; or an agronomtcaliy acceptable salt thereof. 

2. The compound of Claim 1 wherein Ri Is methyl. 

3. The compound of Claim 2 wherein R2 is trihalomethyl. 

4. The compound of Claim 3 wherein R2 is trifluoromethyl. 

5. The compound of Claim 4 wherein each R is halo, halomethyl or halomethoxy. 

6. The compound of Claim 5 wherein each R Is chloro, bromo, iodo, trihalomethyl or trihalomethoxy. 

7. The compound of Claim 5 wherein each R Is chloro, bromo, trifluoromethyl or trifluoromethoxy. 

8. The compound of Claim 6 wherein n is from 3 to 4. 

9. A compound represented by the formula: 



CI, 



wherein X Is halo, trihalomethyl or trihalomethoxy: Y is halo, trihalomethyl, trihalomethoxy. nitro or cyano: 
each Z is independently halo, trihalomethyl. trihalomethoxy. nitro or cyano; and n Is an integer from 0 to 3; 
or an agronomically acceptable salt thereof. 

10. The compound of Claim 9 wherein X Is halo, trifluoromethyl or trifluoromethoxy; Y Is halo. 



25 



EP 0 371 950 A2 



trifluoromethyl, trifluoromethoxy, nitro or cyano; and each Z is independently halo, trifiuoromethyl, 
trifluoromethoxy, nitro or cyano. 

11. The compound of Claim 10 wherein n is from 1 to 2, 

12. A compound of the formula: 



TO 



T6 



Ml 



Wherein each A is independently halo, trifluoromethyl or trifluoromethoxy, or an agronomically acceptable 
salt thereof. . 

13. A compound of the formula: 



I e 



0 
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CM, 



wherein each B is independently halo, trifluoromethyl or trifluoromethoxy, or an agronomically acceptable 
salt thereof. 

95 1 4. A compound represented by the formula: 

«», ,C Nil 



45 



wherein each R is Independently halo, halomethyl. 1*haIoethyl, halomethoxy. 1-haloethoxy. pentafluorosul- 
fur, halomethylsulfinyl, l-haloethylsutfinyl. halomethylsulfonyl, 1-haloethylsulfonyl. nitro, cyano, methylthlo. 
ethyithio, halomethylthio, 1-haloethylthlo. methylsulfinyl, ethylsulflnyl, methylsuKonyl, ethylsuifonyl, lower 
alkyl. lower alkoxy, lower aikylcarbonyl or lower alkoxycarbonyl; H\ is methyl or ethyl; le halomethyl; and 
n is an integer from 1 to 5; or an agronomically acceptable salt thereof. 

15. A composition comprising a funglddally effective amount of a compound represented by the 
formula: 



69 
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wherein each R is independently halo, halomethyl, 1-ha!oethyl, haiomethoxy, l-haloethoxy, halomethylthio. 
1-haloethylthlo. pentafluorosulfur. halomethylsulfinyl. 1-haloethylsulflnyl. halomethylsulfonyl or 1-haloethyl- 
sutfonyl; Ri and Rz are independently methyl, ethyl or halonoethyl. provided at least Ri or Ra is halomethyl; 
and n Is an Integer fronr) 1 to 5; or an agronomically acceptable salt thereof. 
16. The composition of Claim 15 wherein Ri is methyl. 
" 17. The composition of Claim 10 wherein R2 is trihalomethyl. 

18. The composition of Claim 17 wherein R2 Is triftuoromethyl. 

19. The composition of Claim 18 wherein R is chloro. bromo, trifluoromethyl or trifluoromethoxy. 

20. The composition of Claim 19 wherein n is 3 or 4. 

21. A method of controlling the growth of fungus disease on a plant comprising applying to the plant 
locus an effective amount of a compound represented by the formula: 
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"V* 

Hi 

wherein each R is independently hato. halomethyl, 1*haloethyl, haiomethoxy, 1-haioethoxy, halomethylthio. 
1-haloethylthio, pentafluorosulfur, halomethylsulfinyl. l-haloethylsulflnyl* halomethylsulfonyl or i-haloethyl* 
sulfonyl: Ri and R2 are independently methyl, ethyl or halomethyl provided that at least Ri or R2 Is 
halomethyl: and n is an integer from 1 to 5; or an agronomically acceptable salt thereof. 

22. The method of Claim 21 wherein Ri is methyl. 

23. The method of Claim 22 wherein Ra 1$ trihalomethyl. 

24. The method of Claim 23 wherein Rz is trifluoromethyl. 

25. The method of Claim 24 wherein R Is chloro. bromo, trifluoromethyl or trifluoromethoxy. 

26. The method of Claim 25 wherein n is 3 or 4. 
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